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TEPOnPOTEKTOP HA OCHOBE rHflPHPOBAHHMX nHPHflO (4,3-b) 
HHflOJIOB (BapnaHTbi), 4>APMAKOJIOriWECKOE CPEflCTBO HA ETO 
OCHOBE H CnOCOB ErO nPHMEHEHHH. 

H3o6peTeHHe oxhochxca k HcnoJibsoBamuo xhmhhcckhx coeAHHeHHfi b oSiiacTH 
MeAHWHbi h MO*cex 6brr£> Hcnojib3o B aHO K3K reponpoxeicTopHoe CpeACTBO n P H 
HsroroBJieHHH 4>a P MaKOJiorHHecKHX npenapaTOB Ana npo$HJiaKXHKH 
npe>KfleBpeMeHHoro cxapeHHH opraHH3Ma, a HMeHHO npoAJieHHH x<hshh h yjiynmeHHa 
ee KanecxBa nyreM chtokchhs KOJimrecraa h cxeneHH hhtbhchbhocth naTOJioraK, 
coBMecTHMbix c 5KH3HBK), xapaicrepHbix ana noacmioro h cxapnecKoro Bospacxa. 

nojKHJiofi h cTapnecKHfi BospacT xapaicrepHsyexca SHaiHxejibHMM yBejimeHHeM 
BepoHTHOCTH HacxynJieHH* CMepra. KpoMe Toro, pesKO y B eJiHHHBaexca BepoaxHoexb 
nposBJieHHft pasjiHHHbix narojiorafl, coBMecxHMbix c 3KH3HB.K), noHH3Kaiomnx ee 
KanecTBO. Y M-JieiconHxaromHX k xaKHM naxojioi™ oxhochxc*, b «wcthocth,- noxepa 
speHHH (KaTapaicra), yxyjuneHHe KoacHO-BojiocsHoro noicpoBa (ajuioneiHia), cxapqecKoe 
cHHJKeHHe Beca BcjieACXBHe rnSeJiH MbinieHHbix h acHpOBbix KJieroK. 

B nocjie^HHe toabi b Mupe Ha6;noAaexca sHaHHxejibHHH HHTepec k noncicy 
hobhx npenapaTOB h cpeACXB, HanpaBJieHHbix Ha pememie sxofi npo&ieMi*. 

YBejIHHUBanH npOAOJIWHXeJIbHOCXb JKH3HH B 3KCnep HMeHXe BHXaMHHbl A, C. E. 

(Baker G.T. Effect of varios antioxidants on aging in Drosophila // Toxicol Ind. Health.- 
1993-Vol.9. -P 163-186). OAHaKO nepeHacwmeHHe opraHK3Ma sxhmh BHTaMHHaMH 
moxcct BbiSbiBaTb 6biCTpoe pasBHXHe ranepBHxaMHHOsa H H e6jiaronpHflXHO bjihhtb Ha 
<j)yHKU.HOHanbHoe cocxoaHHe opraHOB h cncxeM. 

HsBecTHbi npenapaxu, npoaBJiaionme reponpoxeicropHyio h aHTHOKCHAaHTHyio 
aKTHBHoexb Ha ocHOBe sxoKCHXHHa (cbhxoxhh). BBeAeHHe ero b namy yBejiHHHBano 
npoAOJi>KHxe«bHOCXb *H3HH MbimeH jihhhh C3H (Comfort A., Youhotsky-Gore J., 
Pathmanatchan K., Effect of ethoxyquin on the longevity of C3H mice // Natac-1971- 



Vol. 229. - P. 254-255). flpoAOJixcHTejibHOCTb >kh3HH Jia6opaTopHwx acHBOTHbix 
yBeJiHHHBanacb Taoce npn npneMe MajioTOKCH^Horo BOAopacTBopHMoro 

aHTHOKCHflaHTa - xjioprH^paT 2-3THJi-6-MeTHJi-3-0KCHnHpHAHHa, cTpyicrypHoro aHajiora 
BHTaMHHa B6. (06yxoBa JI.K. XHMiraecKHe reponpoTeieropbi, yBeJiH^eHwe 
npoAOJiMCHTejibHocTH mmuu// Yen. Xhmhh-1975.-t.44-c. 1914-1925.) HesHaHHTejibHoe 
yseJiHHeHHe npoAOJDKHTejibHOCTH 5KH3HH HaGjiKDAanocL b 3KcnepHMeHTax c 2- 

MepKanT03TaHOJiaMHHOM ? IJHCTeHHOM, I^CHTpO(J)eHOKCHHOM, 6yTHJiraApOKCHJITOJiyOJIOM 5 
rjiyTaTHOHOM, 3-rHApOKCHnHpHAHHOM, MOJIO^IHOH H HIIOKOHOBOH KHCJIOTaMH (OpOJIbKHC 

B.B., MypaAHH X.K. SiccnepHMeHTajibHbie nyra npoAJieHHH >kh3hh, - JL,Hayica, 1988, 
06yxoBa U.K., 3MMaHy3Jib H.M., MoJieKynapHbie MexaHH3Mbi 3aMeAJieHHH cTapeHHH 
aHTHOKCMAaHTaMH//06mHe npoSjieMbi 6HOJiornH./ BHHHTH.-T.4,-c. 44-80.) 

OAHaKO 3th XHMHHecKHe coeAHHeHHK He HauuiH CBoe npHMeHeHHe b MeAHU,HHe b 
KanecTBe jicKapCTBCHHsix npenapaTOB. 

B KanecTBe reponpoTeicropHoro cpeACTBa HcnoJib3yeTC*r jieKapcTBeHHbifi 
npenapa-r, coAepacaiUHH HOBOKaiiH,- repoBHTaji (MatiiKOBCKHfi M.fl. JleicapcTBeHHbie 
cpeACTBa-M.: MeAHUHHa, 1993-H.l,nn.3.-C375). OAHaKO viuorm bosmokho npoHBJieHHe 
ero oTpHLjaTejibHoro a^hctbhh Ha <|>yHKUHH cepAeHHO-cocyAHCTOH cncxeMbi, 
yxyAineHHe CHa, noHBJieHHe nyncj^a 6ecnoKoilcTBa, 6ojih b Mbimuax h cycraBax. 

CoeAHHeHH^MH c reponpoTeicropHbiMH CBoKcTBaMH, OTKpbiTbiMH b nocjieAHHe 
roABi, hbjihiotch 3HAoreHHbie BemecTBa MejiaTOHHH h N-auerHJicepoTOHHH (NAC). 3th 
coeAHHeHM o6jiaAaiOT CBOHCTBaMH aHTHOKCHAaHTO b h coraacHO OAHOH H3 TeopHH 
MCxaHH3Ma cxapeHHH aojdkhbi o6jiaAa*rb reponpoTeicropHMM AeHCTBHeM (Heng-long Hu, 
Forsey R.J., Blades T.J., Barratt M.E.J., Parmar P., Powell J.R. Antioxidants may 
contribute in the fight against ageing: an in vitro model. Mechanisms of Ageing and 
Development 121 (2000) 217-230). H AeficTBHTejibHo, b onbrrax Ha Mbimax jihhhh 
C57/B SbiJio noKa3aHO, hto MejiaTOHHH h ero npeAinecTBeHHHK NAC cnoco6Hbi 
yBejiHHHBaTb cpoK KH3HH caMijoB, ecjiH ohh ero nojiyqajiH c B03pacTa 2 MecnueB. B to 
>fce BpeMH, 3th BemecTBa 6unu He 3<fx£eKTHBHbi b onbiTax Ha caMKax 3toh jihhhh, ecjiH 
ohh noJiy^ajiH hx c B03pacTa 12 MecaijeB (Oxenkrug G., Requintina P., Bachurin S. 
Antioxidant and Anti- Aging Activity of N-Acetylserotonin and Melatonin in the in vivo 
models. Ann.N.Y Acad. Sci. 2001, v,939, 190-199). 
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3aflaHeH 5 Ha pemeHne Koxopoft HanpaBjie H o npe fl jiarae M oe H3o6pexeH H e, 
aBJiaexc* pacmnpeHHe apcenajia cpe^cxB, Koxoptie Moryx Sbitb HcnojiB30Ba H Bi b 
Ka^ecTBe hobbix 3$$eKTHBHBix reponpoTeicropoB - cpeacxB, npcwieBaiomHX hchshb h 
yjiyHmaiomax ee KanecxBO. 

nocxaBJieHHaa saaana peuiaexca npHMeHeHHeM rHjjpHpoBaHHBix nnpwo ([4,3- 
b]) HHfloJioB $op M yjiBi (1) hjih $o P MyjiBi (2) b KanecxBe cpeacxsa zjix npo<|>HjiaKXHKH 
npe»c«eBpeMeHHoro cxapeHHS- reponpoxeicxopa MjieKonnxaiomero 




B cjiynae npHMeHeHHa coeflHHeHHH <|>opMyjiBi (1), R 1 Bbi6Hpaiox H3 rpynn&i, 
coflepacameft CH 3 -, CH 3 CH 2 - hjih PhCH 2 ; 

R 2 BbiSnpaiox H3 rpynnti, coaepacameii H, PhCH 2 hjih 6-CH 3 -3-Py-(CH 2 ) 2 -; 

R 3 Bbi6Hpaiox H3 rpynnw, coflepacameft H, CH 3 - hjih Br-; (xaicas <t>opMyjrapoBKa 

03Hanaex, hto KOM6HHaHHH 3xhx pazpncajioB Moryx 6bixb jhoSbimh). 

yKa3aHHBie coe^HHeHHa Moryx npejicxaBJiHXb co6oh cojih c (JiapMaueBXHHecKH 
npneMJieMtiMH KHCjioxaMH h KBaxepHH30BaHHbie npoH3BOflHi,ie. 

Ojjhhm H3 coeflHHeHHH, Koxopoe MoacHO npHMeHHXb b KanecxBe reponpoxeKxopa 
Moacex 6bixb coe^HHeHHe (jjopMyjiu (1), b KoxopoM R 1 cooxBexcxByex CH 3 -, R 2 - H, a 
R 3 - CH 3 -. 

3xo coe^HHeHHe Moacex Haxoanxca Haxoanxca b (fjopivie (±) HHC-H30Mepa 
B cjiynae npHMeHeHHa coe^HHeHHH 4>opMyjiBi (2) R 1 BBi6npaK)x H3 rpyimw, 
coaepacamefi CH 3 -, CH 3 CH 2 - hjih PhCH 3 

R 2 Bfci6Hpaiox H3 rpynn&i, coaepacameH H, PhCH 2 hjih 6-CH 3 -3-Py-(CH 2 ) 2 , a 



R 3 BtiSnpaiOT H3 rpynnw, coflepMcanteft H, CH 3 - hjih Br-; 

Oahhm H3 coeAHHeHHH, KOTopoe mokho npHMemm> b icanecTBe reponpoTeKTopa 
Mo^ceT Sbitb coeOTHeHHe <f>opMyjiBi (2), b kotopom R 1 cooTBeTCTByeT CH 3 CH 2 - hjih 
PhCH 2 -, R 2 cooTBeTCTByeT H~, a R 3 ~ H-. 

Hjih coeOTHeHHe, r^e R 1 cooTBeTCTByeT CH 3 -, R 2 cooTBeTCTByeT PhCH 2 -, a R 3 - 

CH 3 -. 

Hjih coe,a;HHeHHe, r#e R 1 cooTBeTCTByeT CH 3 -, R 2 cooTBeTCTByeT 6-Me-3-Py- . 
Hjih coe^HHeHHe, (CH 2 ) 2 -, a R 3 - H-. r^e R 1 cooTBeTCTByeT CH 3 -, R 2 
cooTBeTCTByeT 6-Me-3-Py-(CH 2 ) 2 -, a R 3 -CH 3 - 

Hjih coe^HHeHHe, r^e R 1 cooTBeTCTByeT CH 3 -, R 2 cooTBeTCTByeT H-, a R 3 - H- 

HJIH CH 3 -. 

Hjih coe^HHeHHe, r^e R 1 cooTBeTCTByeT CH 3 -, R 2 cooTBeTCTByeT H-, a R 3 - Br-. 
Bee yKasaHHBie Bbime coe^HHeHH* MoryT npHMemiTBC* b $opMe 

KBaTepHHSOBaHHBIX COJiefi. 

JlioSoe H3 BBime yKa3aHHtix coe^HHeHHH motot npHMeHHTca b Ka^iecTBe 
reponpoTeKTopa ,o;jih nejioBeica, b HacraocTH £jis npcnynpeameHHH KarapaKT&i, a 
TaK^ce, b nacTHOCTH, ffjm npe^oTBpameHHa ajuioneijHH. 

CoeOTHeHHH ^OpMyJIbl (1) HJIH (2) HBJI5HOTCK H3BCCTHBIMH COeAHHeHHHMH, 

HinpoKO npHMemieMBiMH b 4>apMaKOJiorHHecKOH npaKTHKe. Ebdih npoBe/jeHBi 
06lHHpHBie HCCJie^OBaHHH pw H3BeCTHbDC COe^HHeHHH, npe#cTaBjisioiijHx 
npoH3BOOTtie TeTpa- h reKcarHapo-lH-HHpHflo([4,3-b] HH^ojia h npoHBjmoiimx 
iunpoKHH cneKTp 6HOJiorHHecKOH aKTHBHocra. B papy 2,3,4,5-TeTparHApo- 1 H-nnpH^o 
[4 5 3-b]HHAOJioB 6bijih o6Hapy^ceHBi cjie^yiomne bh,zjbi aKTHBHOcra: aHTHrncTaMHHHas 
(OS-DE N 1813229 ot 6 ^eicaSpa 1968, N 1952800 ot 20 okth6 P h 1969), ijeHTpajiBHO 
flenpeccaHTHas, npoTHBOBocnajiHTejiBHaa (USP N 3718657 ot 13 £eica6pH 1970), 
HefipojienTHHecKan (Herbert C.A., Plattner S.S., Wehch W.N., Mol. Pharm., 1980, v.17, 
N I, p.38-42) h ^pyrne. npoH3BO,o;HBie 2,3,4,4a,5,9b-reKcarH^po-lH-nHpHflo[4,3-b] 
HHAOJia npoHBJiaioT ncnxoTpoHHyio Welch W.H., Herbert C.A., Weissman A., Koe 
K.B., J.Med.Chem., 1986, vol.29, N 10, p.2093-2099), aHTHarpeccHBHyio, 
aHTHapHTMHHecKyio h Apyrne bh#bi aKTHBHocra. 

Ha ocHOBe npoH3BOAHBix TeTpa- h reKcarHApo-lH-nnpHAo[4,3-b]HH^ojia 
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BBinycKaexcH HecKOJiBKO JieKapcxBeHH&ix npenapaxoa: mazomm (mebhydroline), 
mue6oH, flopacxHH, KapG^mn (flHKapGHH), cxoGa^, reBoxpojinn. tfHasojraH (2- 
MeT ™-5^e H 3HJi-2,3,4,5- T ^ 

M.A. JleKapcxBeHHBxe cpe^cxBa, npHMenseMBie b MeflHu;nHCKOH npaKXHKe CCCP.-M.: 
Mommna 1991, cxp.512) h fl H M e6oH (m^poxnopm 2 5 8- a HM^-5-(2-(6-Me TM - 
nHpHOT JI -3)3TH^)-2,3,4,5-xexparH fl po-lH-nHp H «o[4,3-b]HH^o J ia) (ManiKOBCKHH Mfl. 
JleKapcxBeHHBie cpeacxBa. B 2 h., h.1, 12-e m a .-M.: Msmnm, 1993, c.383), a thk» 
ero 6jih3khh anajior aopacxHH (2-Me TH ji-8-x J iop-5-(2-(6-MeTHJi-3-iiHp IW HJi)3 TIU i)- 
2,3,4,5-xexparHflpo-lH-n H pHflo[4,3-b]HHfloJi) mrmpoxjiopm (USAN and USP 
dictionary of drugs names (United States Adopted Names 1961-1988, current U.S. 
Pharmacopeia and National Formular for Drygs, and other nonproprietary drug names), 
1989, 26th Edition, p.196) nasecxHBi Kai< aHXHTHCxaMHHHBie npenapaxbi. KaponaHH 
(^HKapSHH) - OTrcmpoxjioptm nHc(±)-2,8- OT MexH J i-2,3,4,4a,5,9b-reKcarHApo-lH- 
nH P H«o[4,3-b] HIW >Jia HBJiHexca oxenecxBenHBiM HenpojienxHKOM c 

aHxnaenpeccaHXHBjM a^eKTOM (Sxohxob JUL, DryniKOB P.r. CnaxeTHHecKHe 
JieKapcxBeHH&ie cpe^cxBa. n<w pe«. A.r.Haxpaflae. - M.: MejmuHHa, 1983, c. 234 - 
237), a ero (-)-H3o M ep, cto&whh, H3Becxe H k&k aHXHapnxMHHecKoe cpencxBO (Kitlova 
M., Gibela P., Drimal J., Bratisi. Lek. Listy, 1985, V. 84, N 5, p. 542 - 546); iwioipothh 
(aHTHflpoxjiopna S-^Top^-CS-S-nHp^H^nponH^^^^^-xexparHflpo-lH-nHpHAo^^- 
bjHHao^a) HBJMtexca aHxnncHxoxHHecKHM h aHKcnojiHXHHecKHM cpe^cxBOM (Abou- 
Gharbi M., Patel U.R., Webb M.B., Moyer J.A., Ardnee T.H., J.Med.Chem., 1987, v.30, 
p. 1818-1823). 

B nocjieme ro^ti 6bijio HaftfleHO, hxo npoH3Bo«Hbie ra^npoBaHHBix 
nHp H flo[4,3-b] HHflojioB 4)opMyjisi (1) hjih (2), b HacxHocxn fl HMe6oH, o6jia fl aK)x xaiOKe 
CBOHCxsaMH anxaroHHCxoB NMDA-penenxopoB, hxo aejiaex HX nojie3H&iMH asm 
JieneHHa HeiipoaereHepaxHBHBix 3a6oJieBaHHH, oco6e H HO SojiesHH Aji&nrenMepa 
(naxeHx PO JVTs 2106864 CI 6 A 61 K 3 1/475 , 20.03.98 Ekhi. N° 8). 

Bee yicasaHH&ie B&inie coeflHHeHHa HBJiaioxca hsbccxhbimh m Jinxepaxypti h 
BKjnonaiox cjie^yiomHe KOHKpexHBie coemnieHHa: 

1. uhc (±) 2,8-^HMexHJi-2,3,4,4a,5,9b-re K carH«po-IH- nH P H fl o/4,3-b/HHfloji h ero 
^Hra^poxjiopHfl; 



2. 2-3THJi-2,3,4,5-TeTparHflpo- 1 H-nHpHflo/4,3-b/HHfloji; 

3. 2-6eH3Hji-2,3,4,5-TeTparaapo-l H-nHpHflo/4,3-b/HHfloji; 

4. 2,8 -flHMe raJ i.5-6eH3Hji-2,3,4,5-TeTparaflpo-lH-nHp W o/4,3-b/HHflo J i h ero 
raflpoxjiopH^; 

5. 2-MeTHJi-5-/2-(6-MeTH^3-nH P Hfl«ji) 3 thji/-2,3,4,5- xexparH4po-lH-nHp H -Ao/4,3- 
b/HH^oji h ero MOHornflpax cecKBHcyjitc^axa; 

6. 2,8- WM eTHii-5-/2-(6-MeTHJi-3nH P HA^) srm/ -2,3,4,5-xexparH^po- lH-nHpnao /4,3- 
b/HHAOJi h ero flHraflpoxjiopHfl 0wMe6oH). 

7. 2-MexHji-2,3,4,5-xexparH.apo- 1 H-nHpHflo/^-b/HHfloji; 

8. 2,8-OTMeTHii-2,3,4,5-TeTparH^po-lH-n H pH W /4,3-b/HHflo J iHeroMeTHJiHo^; 

9. 2- M eTH J i-8-6poM-2,3,4,5-TeTparH a po-lH-nHp HA o/4,3-b/HH W JT h ero rH*poxjiopH*; 

O nojiyneHHH h HeftpojierrrHHecKHx cBoncxBax coe^HHeHHa 1 HSBecrno, 
HanpHMep, hs nySiiHicauHH: *xohtob JI.H. h TiiyuiKOB PT. CHHxexHHecKHe 
JieKapcTBeHHwe cpe^CTBa. /FLo* pe*. A.r.Haxpa^e. -M.: Me M Ha, 1983, cxp. 234 - 
237. Oo^eHHe coe*HHeHHH 2, 8 h 9 , a xaKace cBeaeHH* o tom, hto ohh o^a^T 
CBOHCTBaMH aaxaroHHcxoB cepoTOHHHa, onHcsiBaKJTCK, nanpHMep, CJ.Cattanach, 
A.Cohen & B/H/Brown in J. Chem.Soc. (ser.C), 1968, 1235-1243. CHHxe3 coe^nenHH 3 
onHCBisaexca, b nacxHocTHv b cxaxBe N.P.Buu-Hoi, O.Roussel, PJacquignoa, 
J.Chem.Soc, 1964, N 2, cxp. 708 - 711. H.O.KynepoBa h H.K.Kohcxkob b "OSmefl 
xhmhh", 1956, x. 26, cxp. 3149-3 154 onHcsiBarcx CHHxe 3 coe^HeHHa 4, a o noaynenHH 
coeOTHHft 5 h 6 H3BecxHo, aanpHMep, H3 cxaxtH A.H.Kocx, MA.IOpoBCKOH, 
T.B.MejibHHKOBoii b "Xhmhh rexepouHioiHHecKHX coe OT He H HH", 1973, N 2, cxp. 207 - 
212 . B nySjiHKauHax U.Horlein, Chem.Ber., 1954, Bd. 87, hft. 4, 463 - 472 
oriHC&iBaexcji CHHxe 3 coe«HHeHHa 7. M.A. lOpoBCKa*, HJIPoanoHOB b "Xhmhh 
rexepoyHKiiH^ecKHx coe«HHeHHH», 1981, N 8, cxp. 1072 - 1078 ohhcbuuuox noflyneHHe 
MexHJiHOflHfla coeaHHeHHH 8. 

Heo W HHo 6bijio HaH A eHO, hto coeaHHeHH* 4>o P MyjiBi (1) h tfcopMyjiBi (2) 
npo«B^K>x aHxn-KajiBHHeByio aicxHBHocxB. B nacxHocxn, Sbijio oGnapyaceHo, hxo 3th 

COe^HHeHHH CHOC06HBI HHrH6H P OBaXB BXO* HO HOB KaJIBU,HH B HepBHBie KJieXKH, 

cxHMyjiHpoBaHHsiH aKTHBauHefi riiyxaMaxHBix peu.enxopoB. C apyroH cto P ohbi' 
H3BecxHo, hto rHnepHopMajiBHoe ysejiHHeHHe KOHH.eHxpau.HH hohob KajitUHJi b KnexKax 
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HHHUHHpyer KacicaA AereHeparaBH&ix npou,eccoB, conpoBOtfCAaiomHx npoijecc cTapeHHH 
opraHH3Ma h pa3BHTne conyrcTByioiAHx AereHeparaBHbix 3a6ojieBaHHiL HapymeHHe 
KajituHeBoro roMeocTa3a JiexcHT b ocHOBe t.h. KajiEu,neBoM TeopHH cTapeHHH h 
AeMeHqiiH (Calcium Hypothesis of Ading and Dementia. Ann. N.Y.Acad.ScL, 1994, 
v.747). 

TaKHM o6pa30M coeAHHeHHH (|>opMyjibi 0) H 4>opMyjibi (2), QjiaroAapa 
o(5Hapy>KeHHK> y hhx hobbix Heo^cHAaHHbix cbohctb, KOTOpwe He BbrreKaiOT H3 

XHMHHeCKOH CTpyKTypBI 3THX COeAHHeHHH, MOryT 6blTb HCnOJIB30BaHBI b Ka^ecTBe 

reponpoTeieropoB. 

CoraacHO H3o6peTeHHK) <j)apMaicojiorHHecKoe cpe^cTBO, o6jiaAaK>m;ee 
reponpoTeicropHOH aKTHBHOCTbio, co^epKamee arcTHBHoe Hanaro h (JmpMaueBTHHecKH 
npneMJieMBiH HocHTejib b KaqecTBe aicraBHoro Hanajia coAep^KHT 3(|)^eKTOBHoe 
KOJiH^ecTBO ra^pHpoBaHHoro nwpHAo (4,3-b) HH^oJia 4>opMyjit>i (1) hjih (^opMyjiti (2) 

noHHTue «reponpoTeKTopHaa aKTHB hocte>» , Hcnojib3yeMoe b ^aHHoH 3a#BKe 
noApa3yMeBaeT SHOJioranecKH aicniBHoe ASHCTBHe, 3aMeAJiflioiuee crapeHHe h 
npoA-neBaiomee dkhshb nyTeM npo<f)HJiaKTHKH npe>KAeBpeMeHHoro cTapeHHH h 
yjiynuieHHH ee rcanecTBa nyrew cHH^ceHHa KonHHecTsa h crreneHH hhtchckbhocth 
naTOJiorHH, coBMecTHMbix c ^kh3hbio 3 xapaicrepHBix ajih noacHJioro h crapqecKoro 
Bospacxa, TaKHX KaK noTepa 3peHHH (KaTapaicra), yxyauieHHe kokho-bojiockhoto 
noKpoBa (ajiJioneura), cTapnecKoe cniiTKCHue Beca BCJieACTBHe ra6ejiH MbiuieHHSix h 

>KHpOBbIX KJieTOK. 

rioHHTHe «4)apMaKOJiornHecKoe cpeACTBo» noApasyMeBaeT Kcnojib3osaHHe jik)6oh 
jieKapcTBeHHOH 4>opMbi, coAep^cameB coeAHHeHHe <J>opMyjibi (1) hjih 4>opMyjibi (2), 
KOTopsie MorjiH 6hi Hairm npo(|)HJiaKTHMecKoe hjih Jiene6Hoe npHMeHeHHe b MeAKijHHe b 
KanecTse cpe^cTBa c reponpoTeicropHOH arcraBHocTBto rsix npo^wjiaicrHKH crrapeHra. 

riOHHTHe «3<j)<j)eKXHBHOe KOJIHHeCTBO» 9 HCnOJIb3yeMOe B AaHHOH 3a5IBKe, 

noApasyMeBaeT Hcnojib30BaHHe Toro KOJinnecTBa cocahhchhh $opMyjibi (1) hjih 
(J)opMyjiBi (2), KOTopoe b coeAHHeHHe c ero noica3aTejiHMH aKTHBHOCTH h tokchhhocth, a 

TaiOKe Ha OCHOBaHHH 3HaHHH CneiJHaJIHCTa AOJDKHO 6bITb 3<fxJ)eKTHBHbIM B AaHHOH 

jieKapcTBeHHOii $opMe. 

fljia noJiyneHHa ^apMaKojiora^ecKoro cpeACTBa oaho hjih HecKOJibKo coeAHHeHHH 
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$op M yjibi (1) hjih 4,.o P Myjibi (2), cMeiUHBatoxca Kaic aierHBHbiH HHrpe^neHT c 
4>a P MaueBTHHecKH npneMJieMWM nocnxejieM, hsbccthsim b MewKHHe comae™ 
npHHSTbiM b 4)a P Maqe B THKe cnocoSaM. B aaBHCHMocxH or JieicapcxBeHHOH ^o P mu 
npenapaTa Hocnxejib Moacex HMexb P a3JiHqHbie <|>opMbi. 

CorjiacHo naoopexeHHto cnoco6 npo^HJiaicraKH npexwespeMeHHoro cxapeHHH 
saKiwonaexcfl bo BBejjeHHH naunenxy (JmpMaKOJiorHMecicoro cpeacxsa, coaepacamero 
34)4>eKXHBHoe KOJiHHecxBo rH W OBa H Horo nnpH^o (4,3-b) hh^ojiob 4>op M yjibi (1) hjih 
4>o P Myjibi (2), b flo 3 e 0,1 - 10 Mr/ K r Maccbi xejia no KpaHHen Mepe o W h pas b A eHb b 
xeieHHH nepno^a, Heo6xoAHMoro ^ocxhjkchhh xepaneBXHiecicoro 3<|>4>eKxa. 

CoeanHeHHH 4>op M yjibi (1) hjih 4>op M yjibi (2) Moryx bbo^hxch MJieKonnxafoiUHM 
b BH.se oSmenpHH^xbix opajibHbix K OM no3Hu.HH, xaKnx KaK xaSjiexKH, xa6jiexKH c 
noKpbixneM, acejiaxHHOBbie Kancyjibi c xsepAbiM h mhpkhm noKpwxHeM, 3MyjibCHH hjih 
cycnensHH IIpHMepaMH Hocnxejien, Koxopbie Moryx HcnojibsoBaxbca rjih HsroxoBjieHH* 

XaKHX KOMH03HUHH flBJIJHOTCa Jiaimm, KyKypySHblH KpaXMaJI HJIH ePO npOHSBOAHbie, . 

xajibK, cxeapHHOBan KHCJioxa hjih ee cojih h x.n. Op HeM JieMbiM h HocnrejijiMH m * 
acejiaxHHOBbix Kancyj, c mupkhm noKpbixHeM *bjihk)tcji, HanpHMep, pacxHxejibHbie 
Macjia, bockh, acHpbi, nojiyxBepAbie h jkh^khc hojihojih hx.h. Kpo M e xoro, 
*a P MaueBTHHecKHe npenapaxbi Moryx coaepacaxb KOHcepBaaxbi, coJHoSHJiHsaxopbi,' 
cxa6HJiH3axopbi 5 cMaaHBarcmne arenxbi, 3Myjibraxo P bi ) noACJiacxHxejin, KpacHxejin, 
KoppHrenxbi, cojih ma museum ocMaxniecKoro AaBjieHHa, 6y(J) epbi, noKpbiBaiomne 
areHTbi hjih aHXHOKCH^anxbi. Ohh Moryx xaioice co^epaeaxb h apypne Bemecxsa, 
oSjiaflaromHe ueHHbiMH xepaneBxnnecKHMH cBOHcxeaMH. npenapaxHBHbie <j,op M bi Moryr 
npeacxaBjiaxb co6oh o6biH H yio cxaH^apxHyK) A o 3 y h Moryx 6bixb npHroxoBjieHbi 
H3BecxHbiMH b $apMau,HH cnocoSaMH. 

TexHHHecKHM pesyjibxaxoM, Koxopufl Moacex 6bixb nojiynea npn ocymecxBJieaHH 
H3o6pexeHHJi hbjijhotcj! sHaHHxejibHoe npojyieaHe >kh3hh h yjiynmeHHe ee Kanecxsa 
nyxew chhmcchhs KOJi^ecxBa h cxeneHH HHxeHCHBHOcxH naxojioPHH, coBMecxHMbix c 
3KH3HbK>, xapaKxepHbix w* nomro h cxapnecKoro B03 P acxa, b HacxaocxH, noxepn 
3 peHHH (KaxapaKxa), yxyauieaHJi kohcho-bojiocjjhopo noKpoBa (ajijioneu.™), cxapnecKoro 
CHHJKeHHH seca BCJie^cxBHe raSejiH MbimenHbix h acnpoBbix KJiexoK. 



Bo3MO>KHocTb ocymecTBJieHHfl H3o6peTeHHH c peajiH3auHeH 3aHBjraeMoro 
Ha3HaHeHra h nojiyneHHeM TexHHHecicoro pe3yjibTaTa noATBepHCAaerca, ho He 
HCHepnHBaeTCH cjie#yfomHMH CBe^eHHHMH. 

ITpHMep L OnpeaejieHHe Karc&UHH-6jiQKHpyromHX cbohctb coeAHHeHHH 

FHiipHpOBaHHblX nHpHJO (J43-b]) HHAOJIOB ftopMVJIbl f 1) HJIH ftopMVJTfcl (2). 

OueHKa KaJTBU l HH-6jIOKHpyK)IU l HX CBOHCTB COetfHHeHHH npOBOj^HJiaCb Ha P2- 
<J)paKUHH CHHanTOCOM, BSWejieHHblX H3 M03ra HOBOpOHCAeHHblX (8-1 1 £HeH) KpbIC 

no cjieAyiomeS MeTOAHKe [Bachurin S. h pp : Neuroprotective and cognition 
enhancing properties of MK-801 flexible analogs. Structure-activity relationships. // 
Ann.N.Y Acad. Sci. 2001, v.939, P.219-235^ ripH 3tom onpeAejiHJiacb 

CnOCOSHOCTb COeAHHeHHfi HHrH^HpOBaTE CneaH^H^eCKHH 3aXBaT HO HOB KaJIbUHH 

nepe3 HOHHbie KaHa/ibi, CBH3aHHbie c rjiyraMarabiMH peuenTopaMH. 

CHHanTOCOMbi noMemaJincb b HHKy6auHOHHbift 6y<j)ep A (132 mM NaCl, 5 
mM KC1, 5 mM HEPES) h BbiAep>KHBaJiHCb npn TeMnepaiype 0°C b TeneHHe 
Bcero 3KcnepHMeHTa. Ajihkbotm CHHanTOCOM (50^,1) noMemajiHCb b cpe^y A, 
coAepacamyK) HCCJieAyeMbie BeujecTBa h npenapaT paAHO H30T0 na 45 Ca. 3axBaT 
Ca 2+ CTHMyjiHpoBamcH BBeAeHHeM b CMecb 20 mkji 10 mM pacTBopa rjiyraMaTa. 
rtocJie 5 -MHHyTHoii HHKySai^HH npH 30°C npouecc npepbiBajiH nyreM 4>HJibTpaijHH 
nepe3 GF/B 4>HjibTpbi, tph>kali npoMbiBaa xojioahbim 6y(j)epHbiM pacTBOpoM B 
(145 mM KC1, 10 mM Tpnc, 5 mM TpHJioH E), nocjie Hero Ha ci^hhth^jmuhohhom 
cneTHHKe "SL-4000 Intertechnic" npoBOAHJiocb AeTe KTHpo BaHHe paAHoaKTHBHOH 

MeTKH. IlepBHHHOe TeCTHpOBaHHe BeiAeCTB npOBOAHJIH npH KOHUieHTpaUHH 

BemecTBa b 5 mkM. CneuH^HHecKHH saxBaT Ca 2+ H3MepajiCH no cjieAyiomHM 
^opMyjiaM: 

K(43/21) =[(Ca4 - Ca3)/(Ca2 - Cal)]*100% 
rAe: 

Cal - 3axBaT Ca 2+ - b KOHTpojibHOM 3KcnepHMeHTe (6e3 rjiyraMaTa h 
TecTHpyeMoro BeujecTBa); 

Ca2 - 3axBaT Ca 2+ - b npncyrcTBHe rjiyraMaTa tojibko (rjiyraMaT- 
HHAyuHpOBaHHbiH 3axBaT Ca 2+ - TH3Ca) 



Ca3 - 3axBaT Ca + - b npucyrcTBHe TecrapyeMoro BemecTBa (6e3 nnyraMaTa.) 
Ca4 - 3axBaT Ca 2+ - b npHcyrcTBHe h rjiyraiwaTa h TecrapyeMoro BemecTBa. 

Pe3yjii,TaTEi siccnepHMeHTa npeflCTaBjieHti b TaSjinue 1. 

Tafcnmal. BjiHHHHe HcaicwwaHHwx BemecxB H a rjiyxaMax- 

CTHMyjIHpOBaHHBlK 3aXBaT 45 Ca 2+ B CHHatlTOCOMSI Mosra KpMC. 





Grpyicrypa 


I % Ca ot 

KOHTpOJTH 


1 


Uhc (±) 2,8-flHMeTHji-2,3,4,4a,5,9b-reKcarHapo-IH- 
nHpHfl0/4,3-b/HHflOJI AHrHflpoxnopHA 


40,5 ±1,0 


2 


2-3THJi-2 9 3,4,5-TeTparHflpo- 1 H-nnpHAo/4,3-b/HH«oji 


36,5 ±0,5 


3 


2-6eH3H ji-2,3 ,4,5-TeTpara^po- 1 H-nHpHflo/4,3-b/HHfloji 


28,5 ±2,5 


4 


^ 5 o-flHMeTHJi-i-oeH3HJi-2,3,4,5-TeTparaflpo-lH-nHpHao/4,3- 
b/HHflOJi ruapoxjiopun; 


22,5 ±3,5 


5 


2-MeTHJi-5-/2-(6-MeTHji-3-nHpHaH^)3TH^/-2,3,4,5- 
TeTparH^po- 1 H-nHpn-ao/4,3-b/HHAOJi MOHornapaT 
cecKBHcyjiB<|)aTa 


33,5 ±1,5 


6 


2,8-aHMerHji-5-/2-(6-MeTHji-3nHpnflHji) sthji/ -2,3,4,5- 1 
Terpara^po- lH-napHflo /4,3-b/romoji AHrHapoxjiopiw 

(^HMe60H) 


48,5 ±2,5 


7 


2-MeTHji-2,3,4,5-TeTparHflpo-lH-nHpHflo/4,3-b/HH^oji 


35,5 ±2,5 • 


8 


2,8-AHMerHJi-2,3,4,5-TeTparHApo-lH-nHpH«o/4,3-b/HHflOJi 

MeTHJlHOflHA | 


18,0 ±2,5 


9 


2-MeTHJi-8-6poM-2,3,4 J 5-TeTparHApo-lH-nHpHAo/4,3-b/HHfloji 
rH^poxjiopHfl; 


30,0 ±3,0 
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KaK bh,zj;ho H3 npe,n;cTaBJieHHOH Ta6jinm>i Bee Hccne,n;oBaHHBie coe^HHeHHK 

oSjia^aiOT flpKO BBipa>KeHHBIMH KaJIBItHH-6jIOKHpyiOmHMH CBOHCTBaMH , HTO n03B0JI*eT 

hm npeTeHAOBaTt , coraacHO yica3aHHOH BBiine KajiBrjueBOH TeopHH CTapeHna h 
AeMemjHfi (Calcium Hypothesis of Ading and Dementia. Ann. N.Y.Acad.ScL, 1994 5 
v.747) Ha HcnojiB30BaHHe b KanecTBe reponpoTeKTopoB. 

ITpHMep 2. JaHHBie o reponpoTeKTOPHon aKTHBHO gth HHMe6oHa. 

B KanecTBe npe^cTaBHTejui coe^HHeHHH o6in;eH <J)opMyjii>i (1) h (2) 6blji b3ht 
JieKapcTBeHHMH npenapaT « f HHMe6oH» 3 flHrn/jpoxjiopH^ 2 ? 8-^HMeTHJi-5-[2-(6-MeTHji- 
nHpHOTJi-3-)3THji]«23 3 4 ? 5-TeTparHApo-lH-nHpHAo[4 5 3-b]HHAOJia $opMyjiBi : 




KOTOpBIH 6BIJI HCriMTaH H3MH B KaHeCTBe COeAHHeHHH y^JIKHfllOIIterO 3KH3HB H 

yjiynniatomero icanecTBO >kh3hh (hto xapaicrepHSOBajiocB no H3MeHeHHrc> HHCJia 
naTajiornft, conyrcTByioiimx CTapeHHio) SKcnepHMeHTajiBHBix echbothbix 

3KcnepHMeHTBi npoBO^HJiH Ha caMKax jihhhh C57/B, HanHHaa c BospacTa 12 
MecjiijeB. Mbihih HaxoAHHHCB b KJieTKax no 10 niTyK b Ka^oH. B kohtpojibhoh h 
3KcnepHMeHTajn»HOH rpynnax Sbijio no 50 >khbothbix. ^Khbothbic hmcjih cbo6o;jhbih 
^ocTyn k Bo^e h mame. U,hkji /jeHB - hohb coctohji no 12 nacoB. 

npe/jBapHTejiBHO Sbdio onpe^ejieHo, KaKoe KOJiHHecTBO bo^bi BBinHBaeTCH 

5KHBOTHBIMH B OAHOH KJieTKe 3a CyTKH, 3a 7 CyTOK. ^HMeSoH paCTBOpHJIH B nHTBeBOH 

Bo^e H3 pacneTa, hto6bi >khbothbic nojiynajin ero b cpe^Heivx b A03e 3 Mr/Kr b cyTKH. 
ByTBiJiKH c nopijHeii ^HMeSoi-ia CTaBHJiH b KJiexKH Ka^Bie 7 AHeiL ^Khbothbic b 
kohtpojibhoh rpynne nojiynajiH o6BiHHyio nHTBeByio Bo^y. 

riepe^ HananoM 3KcnepHMeHTa Bee >KHBOTHBie obijih B3BenieHBi 9 6biji onpe,o;ejieH 
cpeAHHH Bee b Ka>KAOK rpynne, b Ka>K#oii KJieTKe, Bee Bcex >khbothbix b KaxcuoH kjictkh. 
Bbijio onpe^ejieHO cocTOHHne hx KO^KHO-BOJiocjmoro noKpOBa, Hajinnne noBpe^eHHa 
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r/ias. Bee acHBoxHBie na Haia/io atccnepHMenxa BHrjuwera saopobumh h He hmcjih 
bhahmmx noBpejKfleHHH. 3a M epsi ecex axux napaMexpoB npoHSBOfliuiocb k W ih 

MeCHLJ. 

CxaxncxniecKaa o6pa6oxica nponsBOflHJiacB c noMomsto T-xecxa CxBKWHxa h 

KpHTepHfl X 2 («XH-KBa.apaT»). 

Pe3yjiBTaTBi. 

JjIHTejIbHOCTb >KH3HM. 

Ouemca napaMexpa flJinxejibHocxn hchshh )khboxhbix nponsBomuiacB MexoaaMH, 
npHHflTbiMH b aeMorpafc™. TaKHM KpHxepneM HBjiaerca BepoaxnocxB HacrynjieHHa' 
cwepxH w* KaJK^OH BospacxHofi rpynnti. PeayjiBxaxti npe^cxaBjieHBi b Ta6ji.2. 

TaSjiHua 2. HsMeneHHe HHCJieHnocxH *hboxhbix (MBimen C57B, ca M o K ), nojiynaromnx 
AHMeSoH b KojiHHecxBe 3 Mr/Kr b cyrKH (onsix) H nojiynatoiuHx nnxbeByio Bo„y 

(KOHXpOJIB) B 33BHCHMOCXH OX HX BQ3paCXa. 



B03 
pacx 


12 


13 


14 


1 15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


On 

BIX 


50 


50 


49 


48 


47 


47 


42 


39. ~ 


35 


32 


28 


25 


18 


11 


Koh 
xpo 

JIB 


50 


50 


50 


46 


42 


41 


37 


36 


22 


22 


19 


15 


11 
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BepXHHH p* A - B03 P aCX HCHBOTHLIX B MeCHU.ax; HH5KHHe p W KOJIHieCXBO JKHBBIX 
5KHBOXHBIX. 



Ka K bh^ho H3 Ta6ji.2 raSe/iB jkhboxhbix nanajiacB c eospacxa 14 MecKues, x.e. 
nepes 2 Mecfliia nocjie Hawa siccnepHMenxa. Ha npoxHSKemm Bcero BpeMeHH 
3KenepHMeHxa e 12 no 26 Mecnu. 3KH3HH hchbothbix ( K po M e 14 M ec fl u.a) HHcueHHOcxs 
hchbothbix b 3Kcne P HMeHTa/iBHofi rpynne 6BiJia 6ojiBme, ne M b kohx P o;ibhoh. 
flpyrHMH cjioBaMH, BepoHTHoexB HacxynjiemiH cMepxn b cjiynae npHMeneHHa flHMeSona 
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£>BiJia HH)ice npafcrmecKH bo Bcex B03pacTHBix rpynnax. B B03pacTHBix rpynnax 20-23 
Mecaija 3to pa3JiHHHe 6bijio cTaracTHHecKH AocTOBepHBiM (p<0.05). 
H3MeHeHHe Beca xckbothbix 

Ha npcmDKeHHH Bcero BpeMeHH 3KcnepHMeHTa npoHcxo^HT CHHaceHHe seca TeJia 
b KOHTpojitHOH rpynne xchbothbix. 3to ABjieHHe hocht ecTecTBeHH&iH xapafcrep h 
Ha3biBaeTCM cTapqecKoe yMeH&ineHHe Beca. B rpynne khbothbix, noJiynaiomHX 
^HMeGoH, 3Toro cHH>KeHHH Beca He Ha6jiK)£ajiocb (Ta6ji.3). CHH^Kenae Beca b 
3KcnepHMeHTajibHOH rpynne HanajiocB tojibko Ha 23 Mecaije >kh3hh )khbothbix ? ho h b 
3tom cjiynae Bee hx 6hin BBiure, hgm b kohtpojibhoh rpynne. TeM He MeHee, 3to pa3HHii,a 
b Bece He HMejia xapaicrep AocroBepHocTH (p>0.05). 

Ta6ji.3. H3MeHeHHe Beca MBiuieH b 3aBHCHM0CTH ot B03pacTa h npHMeHeHRH /HHMe6oHa. 



B03p 

acT 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


Onw 

T 


24 
.7 


24.7 


24.7 


26 


25.5 


24.7 


25.5 


26 


26 


25.6 


25.1 


24.7 


24 


23.7 


KOHT 

pojis 


25 
.3 


24.7 


24.3 


24.6 


24.5 


23.5 


24.2 


23.5 


23.8 


23.2 


23.7 


23 


22.8 


22.2 



BepxHHH pn#- B03pacT MBimeH b Mecnuax, HHHCHHe phabi- Bee >kh both bix b rpaMMax 



HapymeHHe 3peHHH 

HapymeHHe 3peHH* b bhj±g noHBJieHHH KaxapaKTbi Ha oahom hjih Jinyx raa3ax 
HaSjiiOAaJiocB b kohtpojibhoh rpynne yace nepe3 Mecau; nocjie Havana 3KcnepHMeHTa 
(4>oto 1). KojiHHecTBO TaKHX hchbothbix b 3toh rpynne crpeMHTejiBHo HapacTajio c 
KsoKjsjbiM nocJieAyioiii.HM MecHueM. B rpynne hchbothbix, nojiynaromnx #HMe6oH (Ta6ji. 
4), Tarax hchbothbix 6bijio cymecTBeHHO MeH&me (p<0.05 ajih 13-20 MecnueB). 



Ta6ji.4. HapymeHHe 3peHna (noflBJieHHe cTapnecKofl KaTapaKTBi) y MBiuieR b 

3aBHCHMOCTH OT B03paCTa H npHMeHCHHfl AHMeSoHa. 



Bo3pa 

CT 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


OnwT 


0 


0 


0 


4 


6 


6 


10 


13 


17 


25 


KOHTp 
OJlfe 


0 


4 


4 


11 


19 


30 
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BepxHHH p%Hr B03pacT MbiuieH b Mecfluax, hh>khhg pa^si - %MBiuie8 c KaTapaicroH. 
Ma.- Majio AaHHbix. 

C18-ro MecHua CTaJio HapacTan* tocjio xchbothmx c KaTapaicroH n b 
3KcnepHMeHTaJibHOH rpynne. O^HaKO &m nooieAHHx 18-21 Mec*meB cpaBHeHne MQTKjxy 
KOHTpo JifcHO h h sKcnepHMeHTajibHon rpynnaMH Ssijio chjisho aaTpyAHeHo H3-3a Toro, 
hto MHorne mbiiiih c KaTapaicroH b kohtpojibhoh rpynne yMepjin, a b 
3KcnepHMeHTajibHOH ocxaBajiHCb >khtb. 

CocTOHHHe KQHCHo-BOJiocHHoro noKpoBa. 

TaiOKe HaHHHan c nepBoro Mecaua npoBeAeHnn 3KcnepHMeHTa b KOHTpojibHon 
rpynne noHBHJincs ^ciiBOTH&ie c HapymeHneM KO>KHO-BOJiocHHoro noKpoBa b BH^e 
nponjieiiiHHy- xaK HaabmaeMbie ajuioneijHH (4)oto. 2). Pa3Mep sthx npormeuiMH 
KOJieSajicH y 3thx ^khbothmx ot 1 ao 25 % nosepxHocra TeJia. Pa3Hwu;a b KOJiHHecTBe 
>khbothmx c ajuioneunaMH b KOHTpoJibHOH h 3KcnepHMeHTajitHOH rpynnax 6&uia Ha 
nporaaceHHH c 13 no 21 Mecau (TaSji.5). Ilpw stom pa3HHija 6suia cTaTHCTnnecKH 
AOCTOBepHOH (p<0.05). 

Ta6ji.5. HapymeHne KoacHO-BOJiocaHoro noKpoBa y Mbimen b saBHCHMOCTH ot 
B03pacTa h npHMeHemm AHMeSoHa. 
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BepxHHH pxjx- BospacT MBiineH b Mecflua, hhkhhc pnjxu - % Mbiinen c ajuioneunflMH. 

B AaubHeHiiieM, KaK u b cjiyqae c KaTapaicroH, hhcjto khbothmx c ajuioneuHHMH 
b KOHTpojifcHOH rpynne chh3Hjiocs 3a cner MaccoBOH raSejin sthx ^chbothsix, b to 
BpeMH KaK b 3KcnepHMeHxajibHOH rpynne TaKne >KHBOTHbie ocTaBajincb >khbsi. 
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AaHHbie npHwweHHBie b r^numx 1-4 ppn HarjuwHocra npe^cxaBjieHbi b BH«e 
rpa4, HK oB (cfmr. 1-4) H <poxo (1,2). Ha *ht.1. npHBe^eno HSMeneHHe hhcjichhocth ^bothbdc 
(Mbimefi C57B, caMOK), nojrynajomHx Rumq6oh b KOjinnecxBe 3 M r/ K r b cyncH (onbrr) h 
nojiy^atomnx nnxbeByio sofly (icoHxpojib) b saBHCHMocxn or hx Bospacxa. Ha <J>nr.2. 
npeflcraBjieno HSMeneHHe eeca Mbimefi b saBHCHMOcro or Bospacxa h npHMeaeHHH fl HMe6oHa. 
Ha 4>ht.3. npe^cxaBjieHo Hapymenne spenun (noaBjieHne cxapnecKon KaxapaKxw) y MM meft b 
saBHCHMocxH ox Bospacxa h npHMeneHKH fl HMe6o H a. Ha cp H r.4. npeacxasjieHo HapymeHHe 
Ko.KHo-BojiocHHoro noicpoBa y Mbimefi b 3aBHCHMocxn ox Bospacxa H HpHMeHeHH* fl HMe60Ha. 
Ha <poxo 1 npeflcxaejieH bh* KOHxpojibHoro hchboxhofo c napymeHneM speHHH b swe 
noaBjieHHa wrapara Ha o«hom hjih nsyx masax nepes 2 MecHqa noaie Hanajia 
SKcnepHMeHxa. Ha 4,0x0 2. HpnBeaeHo cpaBHenne BHeumero BH A a (nporoieuiHH u bojujchhofo 
noKposa) y KoaxpojibHog rpynnbi Mbiaiefi (A) h Mbimeft nojiynaBinHx e^neBHO fl H Me6oH b 
Aose Imf/kf (B) nepes 18 MecaqeB nocjie Hanajia SKcnepuMeHxa. 

nojiyneKHbie pesyjibxaxbi CBnaexejibcxByrox, hxo flHMeGoH cxaxHcxmecKH 
flocxoBepHO cmmaex BepoaxHocxb nacxyroieHHH CMepxH y cxapboc jkhboxhbix. B cjiynae 
npHMeHeHHH ,Z^HMe6oHa cxaxHcxunecKH aocxoBepno y cxapbix .khbothbxx aaiiowwena 
pasBHxne (cHPDKaexcH ypoBeHb) naxajiorHfi, He nprapwimHe k cwepxH, - xaKHe icaic, noxep* 
3 P e HHa H HapymeHHe KoacHo-Bojiocanoro noKpoBa. C HH >KeHHe Beca hchboxhbix, auwoiqeera 
xapaKxepnoH nepxoft cxapemtH, b rpynne >KHBoxHbix nojiynaBiiiHx flnweSoH npoHcxoanx 
snannxejibHo MefljienHee, ne M . KompojibHoft rpynne aamoxHbix. TaKHM o6pa30M, #HMe6oH 
yBejiHHHBaex npoaojDKHxejibHocxb hchshh hchboxhbix, CHHJKaex BepoaxHocxb nposBneHmi 
necMepxejibHbrx cxapnecKHx Haxanornn. flpyrHMH cuoBaMH - y^maexca Kanecxso m 
cxapbix ^cHBoxHbix. Bee 3x0 CB^exe^exByex o xom, hxo flnMeSon H ap W c ero 
cnocoGHocxbK) o Ka3 biBaxb xepaneBXHHecKHfi 3<i><peKx npn 6onesHH AjiburenMepa, HB^exc* 
3(p(peKXHBHbiM reponpoxeKxopoM. 



npeflcxaBHxejib saaBHxejw^^O-^ -7? EanypHH CO. 
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4>opiwyjia H3o6peTeHnn. 



1. npHMeHeHHe nvipHpoBaHHbix nHpn.no (4,3-b) hhaojiob 4>opMyjibi (1) b 
KanecTBe cpe^cTBa ma npo<l>HJiaKTHKH npeacfleBpeMeHHoro CTapeHHH - reponpoTeicropa 
MJieiconHTaiomero 




(1) 



bkotopohR 1 BtiSpaH H3 rpynnbi, co^epMcameB: CH 3 -, CH 3 CH 2 - hjih PhCH 2 ; 
R 2 Bbi6paH H3 rpynnbi, coaepacameH: H-, PhCH 2 -HjiH 6-CH 3 -3-Py-(CH 2 ) 2 - 
R 3 Bti6paH H3 rpynnti, co^epacameft: H-, CH 3 - hjih Br-; 

2. npHMeHeHHe non.l,rfleR' cooTBeTCTByeT CH 3 -, R 2 - H-, a R 3 - CH 3 - 

3. IlpHMeHeHHe no n.2, iyje coe^HHeHHe Haxomrrca b 4>opMe (±) u,Hc-H30Mepa 

4. npHMeHeHHe no n.l, r^e yica3aHHbie coeflHHeHHa npe^cTaBJuiioT co6oh cojih c 

(J»apMaHeBTHHeCKH npHeMJieMblMH KHCJIOTaMH H KB&TepHH30BaHHbie npOH3BO£Hbie. 

5. npHMeHeHHe no jiK)6oMy hs nn.1-4, r& yicasaHHbiM M/ieKonHTafoiiniM 

flBJWeTCH HeJIOBeK. 

6. npHMeHeHHe no jiio6oMy h 3 nn.1-4 , rm coeflHHeHHe 4»opMyjibi (l)npHMeHJHOT 
b HacxHocTH a™ npe.aynpe>K.aeHHfl KaxapaKTbi. 

7. npHMeHeHHe no jiK>6oMy H3 nn.1-4, r^e coe^HHeHHe $o P Myjibi (1) npHMeraioT 
b HacraocTH ma npeflOTBpameHHa anjioneuHH. 

8. npHMeHeHHe raflpHpoBaHHbix nnpH^o (4,3-b) hhaojiob 4>o P Myjibi (2) b 
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KaqecTBe cpe#CTBa ajia npo(|>HJiaKTHKH npexe,n;eBpeMeHHoro CTapeHH* - reponpoTeicropa 
MJieKonHTafomero 




b KOTopoH R 1 BsiSpaH H3 rpynnw, coAep^camen CH 3 -, CH 3 CH 2 - hjih PhCH 3 . 
R 2 BtiSpaH H3 rpynnsi, co^ep^amefi H- 5 PhCH 2 - hjih 6-CH 3 -3-Py-(CH 2 ) 2 a 
R 3 BE>i6pan hs rpynnti, coja;ep^camieH H-, CH 3 - hjih Br-; 

9. IIpHMeHeHHe no n.8, r#e R 1 cooTBeTCTByeT CH 3 CH 2 - hjih PhCH 2 -> R 2 
cooTBeTCTByeT H- 5 a R 3 - H-. 

10. IIpHMCHeHHc no n.8, r^e R 1 cooTBeTCTByeT CH 3 - 5 R 2 cooTBeTCTByeT PhCH 2 - 5 
a R 3 - CH 3 -. 

11. ripHMeHeHHe no n.8, r#e R 1 cooTBeTCTByeT CH 3 - 5 R 2 cooTBeTCTByeT 6- CH 3 - 
3-Py-(CH 2 ) 2 - 5 a R 3 - 

12. ripHMeHeHHe no n.8, r#e R l cooTBeTCTByeT CH 3 -, R 2 cooTBeTCTByeT 6- CH 3 - 
3-Py-(CH 2 ) 2 -, a R 3 -CH 3 - 

13. ripHMeHeHHe no n.S, r#e R l cooTBeTCTByeT CH 3 -, R 2 cooTBeTCTByeT H-, a 
R 3 - H- hjih CH 3 -. 

14. IIpHMeHeHHe no n.8, r%G R l cooTBeTCTByeT CH 3 -, R 2 cooTBeTCTByeT a 
R 3 - Br-. 

15. IIpHMeHeHHe no n.8, r#e yica3aHHBie coe^HHeHHH npe^cTaBjinioT co6oh cojih 
c ^)apMau;eBTHHecKH npneMjieMSiMH KHCJiOTaMH h KBaTepHH30BaHHE>ie npoH3Bo#Hbie. 

16. IIpHMeHeHHe no Ji*o6oMy hs nn.8-14, r^e yica3aHHBiM MJierconHTaiomHM 
HBjraeTCH nejiOBeK. 

17. ripHMeHeHHe no JiK)6oMy H3 nn.8-14, r^e coe^HHeHHe (J)opMyjiBi (2) 
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npHMeHaroT, b qacTHOcTH, .zyia npe^ynpejK^eHHa KaxapaKTM. 

18. ITpHMeHeHHe no jHoSoiuy hs nn.8-14, r^e coe^HHeHHe $opMyji&i (2) 
npHMeHaioT, b HacxHocxH, fljia npefloxBpameHHH ajuioneuHH. 

19. OapMaKO^orHnecKoe cpe^cxBo, oSjiaaaEomee reponpoxeicropHOH 
aKTHBHocTBK), coflepacamee aKTHBHoe Hanaro h 4>apMan.eBXHHecKH npneMJieMBiH 
hochtcjh., OTJiHHaiomHHca xe M , hto b KaiecxBe aKTHBHoro Hanajia co,aep>KHX 
3<t>4>eKXHBHoe KOJiHHecTBo coe^HHeHMJi 4>opMyjiu (1) HJIH (|>OpMyjIM (2). 

20. Cnoco6 npocpHJiaKXHKH npe^eBpeMeHHoro cxapeHHa, saioiiOHaiomHHCH bo 
BBeAeHHH nauHemy <t>ap M aKOJiorHHecicoro cpeacxBa, coaepHcamero s^eicrHBHoe 
KOJIHHeCTBO COeflHHeHHH ^OpMyjIW (1) HJIH COeflHHeHHH 4)opMyjibi (2) b aose 0,1-10 
Mr/Kr Maccbi xejia no KpafeeH Mepe oahh pas b aero b xeieHHH nepnoaa, Heo6xoflHMoro 
Ann ^ocxH>KeHHfl xepaneBXHnecKoro 3<J)<i>eKxa. 



npeacxaBHxejiB 3aaBHxeneH: EanypnH CO 




FEPOnPOTEKTOP HA OCHOBE ITWHPOBAHHBIX 
nHPPmo(4,3-B) HHflOJIOB (BAPHAHTBl), 
OAPMAKOJIOriWECKOE CPEflCTBO HA EFO 
OCHOBE H CnOCOB ETO riPHMEHEHHH 




Onrypa 1. 



rBPOnPOTEKTOP HA OCHOBE ra^pHPOBAHHLIX 
nHPHS;o(4 3 3-B) HHflOJIOB (BAPHAHILl), 
OAPMAKOJIOriMECKOE CPE^CTBO HA ETO 
OCHOBE H CnOCOB EFO UPHMEHEHHH 





M3MeHeHMe Beca Mbiwew npw npHMeHemw flMM<e6oHa. 
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<D*irypa 2. 



rEPOnPOIEKTOP HA OCHOBE raflPHPOBAHHOblX 
nHPHSO(4 3 3-B) HHHOJIOB (BAPHAHTBl), 
OAPMAKOJTOrERECKOE CPEflCTBO HA EFO 
OCHOBE H CnOCOB ETO IIPHMEHEHH5I 




€>nrypa 3. 



rEPOnPOTEKTOP HA OCHOBE ra^PHPOBAHHBIX 
nHPH£0(4,3-B) HH^OJIOB (BAPHAHTLl), 
OAPMAKOJIOrOTECKOE CPEflCTBO HA EFO 
OCHOBE H CnOCOB ETO IIPHMEHEHH5I 





; Kon-eo cnynaeB CTaptecKoti annoneuHM, b % ot 061401-0 

HMcna MbiiueH. 
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<&h rypa 4. 



TEPOnPOTEKTOP HA OCHOBE THflPHPOB AHHblX 
nHPH#0(4,3-B) HHflOJIOB (baphahtsi), 
OAPMAKOJIOrHHECKOE CPEflCTBO HA ETO 
OCHOBE H CnOCOB ETO FIPHMEHEHHil 




<I>OTO 1. 



rEPOnPOTEKTOP HA OCHOBE rHflPHPOB AHHblX 
nHPHflO(4 9 3-B) HHflOJIOB (BAPHAHTbl), 
OAPMAKOJIOrHqECKOE CPEflCTBO HA ETO 
OCHOBE H CnOCOB ETO nPHMEHEHHJI 





<Doto 2. 
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TEPOnPOTEKTOP HA OCHOBE rH^PHPOBAHHX nHPHflO (4,3-b) 
HHflOJIOB (BapnaHTbi), <&APMAKOJIOrHHECKOE CPE^CTBO HA ErO 
OCHOBE H CnOCOB ErO nPHMEHEHHJI. 

PEOEPAT. 

H3o6peTeHHe othochtch k Hcnojn>30BaHHio xhmhhcckhx COe^HHeHHH B o6jiacTH 
MetfHijHHBi h MOiceT 6bitb HcnojiB30BaHo KaK reponpoTeKTopHoe cpe^cTBO npH n3roTOBJieHHM 
4>apMaKOJioraHecKHx npenapaTOB rjix npo <|) h jiaKTHKH npeaqjeBpeMeHHoro CTapeHHH 
opraHH3Ma 3 a hmchho npcwieHHfl hch3hh h ynyHiiieHHJi ee KanecTBa nyTeM cHH^ceHHH 
KOJinnecTBa h cTeneHH hhtchchbhocth naTonorHH, cobmccthmbix c hch3Hbio 5 xapaKTepHBix 
^jih no5KHJioro h CTapnecKoro B03pacTa, b ^acTHocTH, noTepn spemia (KaTapaicra), 
yxy^iiieHHH Ko^CHO-BOJiocaHoro noKpoBa (ajijione^a), CTapnecKoro CHH^ceHHfl Beca 

BCJie^CTBHe ra6eJlH MBIHieHHBIX H ECHpOBBIX KJieTOK. 

npe,n;jiaraeTC5i npHMeHeHHe rHApnpOBaHHtix nnpH^o ([4 ? 3-b]) hh^ojiob 
4>opMyjibi (1) hjih $opMyjiBi (2) b KanecTse cpe/jCTBa rjvl npo^HJiaicraKH npe^eBpeMeHHoro 
CTapeHHa- reponpoTeKTopa MJieicoiiHTaioiijero 




T^e R 1 , R 2 , h R 3 HMeiOT 3HaneHHH npHBefleHHBie b onncaHHH. 

npe,a;jiaraeTC5i TaoKe 4 )a P MaKOJIorHHeCKOe cpe^cTBO, co,zi;ep}Kamee b KanecTBe 
aKTHBHoro Hanajia 3(J)(|>eKTHBHoe kojihhcctbo coe^HHeHHH $opMyjn>i (1) hjih ^opMyjibi (2), a 
TaKKe cnoco6 npo^HJiaKTHKH npe>KAeBpeMeHHoro cTapeHHK, 3aKJiK)Haioii3;HHCK bo BBe^eHHH 
namneHTy (|)apMaKOJiorHHecKoro cpe^cTBa, co^ep^camero 3$4>eKTHBHoe kojihhcctbo 
coeOTHeHHK (^opiviyjiBi (1) hjih coe#HHeHH5i 4>opMyjiBi (2) b Aose 0,1-10 mt/kt Maccti Tejia 
no KpairaeH Mepe o,o;hh pa3 b AeHB b TeneHHH nepnotfa, HeoGxo^HMoro rjiz j\o cth^kchhh 
TepaneBTHnecKoro 3(|)<|>eKTa. 4c. h 163.n. <|)opMyjiBi, 4 <|>Hr. ? 2 $oto. 



